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Abstract 
The power demand plays vital role in economic development of the country. Industrial development is mainly depending 
on power .Tamilnadu faces severe power demand of around 18 percent and the Wind power generation is not utilized 
properly because of the weak grid and lack of energy storage units. For the agriculture the power is free of cost .This 
paper suggests the innovative non grid high power pumping system for irrigation to reduce the demand on grid and to 
improve the economy of Tamilnadu Electricity board. 
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1. Introduction 
India has high energy demand because of the increase in population and   increase in economy which leads 
to the industrial revolution .But the heavy increase in price of conventional sources and pollution due to the 
emission of CO2   forced to develop renewable power generation   and India has good wind power potential. 
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Demands for electricity, still considerable portion of people in the world as well as in India are in need for 
electricity.  With application of the innovative wind power theory with no grid, the efficiency of the wind 
power generation and utilization factor can be increased by eliminating the problems with grid connection. 
Tamil Nadu state is being the eleventh largest state in India and in seventh place in population. The power 
requirement of the state is around 12000 MW. The generation is now around 8000MW. The demand is around 
4000MW.The existing wind mills have the capacity of producing 7000MW, but because structure of weak 
grid structures now it is not utilized fully. Strengthening the grid is time consuming and government needs to 
take policy decisions. Hence to reduce the demand on grid the large scale applications are powered with 
isolated renewable power and so the grid can supply with reduced demand. 
2. Background  
Recently to improve the efficiency of the wind power generation the concept of wind power without grid is 
emerging. The large scale wind generation is now only connected to the grid during high wind speeds the  
generation is stopped since it cannot be accommodated  with the grid   and also for the wind power generation 
at large  wind speeds the technology of frequency and speed control   becomes complex. Hence for the full 
utilization of wind power generated during high wind speeds, direct connection of wind power to large scale 
applications is recommended. It eliminates the need for developing complex technology and has above 90% 
efficiency of wind power utilization.  
3. Proposed and Existing System  
The Tamil nadu electricity Board is supplying electricity for the agriculture free of cost. Since the major 
portion of supply is from conventional sources the emission of Co2 also plays a vital role. In the existing 
system the wind power generated, is supplied to the grid having only poor efficiency because of the weak grid 
structure in southern India  and  The production of wind power is around 7000MW  and only 4000MW per 
day is accepted and since lack of storage devices  the generation is stopped. To strengthen the grid will take a 
long time and theory of using renewable power to the irrigation system directly without grid using AC or DC 
drives gives 90%   efficiency [5] so, in the proposed system the new pumping system driven by wind power is 
suggested. In the proposed system the number of stages are eliminated and hence   the efficiency is increased. 
Even with the existing variable pitch fixed speed turbine after the converter stage   the generated power can be 
directly given to the   high power pumping system with DC drives.  
But is becoming vital part of the solution to nation’s energy needs. India is ranked fifth in the world with 
15,691.4MW grid connected and 367.9 MW off grid renewable based power capacity. The country’s total 
wind potential has been estimated at 45000 Mw. Using the innovative non grid wind theory, the efficiency of 
the wind generation and utilization factor can be increased by eliminating the problems with grid connection. 
These cities are built-up with the presence of large and small industries that use electricity as a main source of 
energy for manufacturing their products the demand for power in these cities are growing. Agriculture is one 
of the sector where the consumption of electricity is large and the state government is giving 100% subsidy 
which is the main reason for tamil nadu electricity board is running on loss and is facing a heavy financial 
crisis. 
4. Proposed and Existing System 
The Tamil nadu electricity Board is supplying electricity for the agriculture free of cost. Since the major 
portion of supply is from conventional sources the emission of Co2 also plays a vital role. 
155 B. Shanthi Saravana et al. /  IERI Procedia  5 ( 2013 )  153 – 160 
 
In the existing system the wind power generated, is supplied to the grid having only poor efficiency 
because of the weak grid structure in southern India  and  The production of wind power is around 7000MW  
and only 4000MW per day is accepted and since lack of storage devices  the generation is stopped. To 
strengthen the grid will take a long time and theory of using renewable power to the irrigation system directly 
without grid using AC or DC drives gives 90%   efficiency [5] so, in the proposed system the new pumping 
system driven by wind power is suggested. In the proposed system the fixed pitch variable-speed wind turbine 
is suggested. Variable speed wind turbine can yield more energy output than its fixed-speed wind turbine. To 
develop a reliable and cost-effective wind turbine for variable-speed operation for the power supply 
requirement of the proposed system. With this fixed speed wind turbine Brushless Dc generator is suggested. 
And Development of high power wind power-based pump System is also suggested.  
 
Fig.1. Existing System 
 
Fig.2. Proposed System  
The proposed system is an isolated high power pump system powered by wind power without grid. During 
high wind speeds the pump stores the energy in the form of pumped water. Agriculture need not depend on 
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electricity board and also the demand on grid also considerably reduced. The need for inverter and storage 
system is completely eliminated. With the use of fixed speed wind turbine the cost is also reduced. 
Analysis 
As in Tamilnadu  Cauvery delta area plays main role  in agricultural sector of Tamilnadu  and cultivates 
paddy  which requires  considerable quantity of  water  [7] the places  in Cauvery river delta area is taken. As 
a pre feasibility study to start with wind potential in these places were analysed. Their annual wind pattern is 
analysed using RET Screen NASA data and HOMER Software. The Energy density is calculated using 
WeiBull equation.  
Table.1. Capacity Factor and Energy Density from MATLAB Output 
Wind speed                                                  Capacity Factor                           Energy Density 
Thanjavur                                                        -p=2.3209                                   ed= 0.5041 
Pudukkottai                                                     -p=2.4677                                   ed= 0.1203 
Cuddalore                                                         p=1.6121                                   ed= 0.8747 
Nagapattinam                                                   p=2.3209                                   ed= 0.5041 
Thiruvarur                                                        p=2.3209                                   ed= 0.5041 
Trichy                                                               p=2.4677                                   ed= 0.1203    
Perambalur                                                       p=1.9289                                   ed= 0.8448  
The energy density in cuddalore and Perambalore is very good compared to other places. Their capacity 
factor   is around 1.61 and 1.92 repectively. Pudukottai and Trichy are having the highest capacity factor of 
around 2.4677 and their energy density also found to be 0.12.   
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Fig.3. Output Wind Patterns (HOMER) 
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Conclusion  
The innovative renewable energy based power supply system for irrigation in the river Cauvery delta area   
is proposed. Its prospects are   discussed.  A pre feasibility analysis for wind potential in delta regions is 
analyzed with HOMER. Cuddalore and perambalore has good base energy density of around 1.61 and 
1.92.This prefeasibility study of wind potential Forms base in the positive direction to analyze the economic 
and other technical feasibility of implementing this standalone wind power pumping system to overcome 
power crisis on agricultural sector for irrigation in river Cauvery delta area. As further scope solar hybrid 
system could also be analyzed. 
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